mi oi xi 1 / 1 



KOREAN PATENT ABSTRACTS(KR) 

Document Code:A 

(11) Publication No. 1020000066471 (43) Publication.Date. 20001 115 
(21) Application No.1 01 999001 3582 (22) Application Date. 19990416 
(51) IPC Code: 
C04B 35/10 

(71) Applicant: 

KOREA ADVANCED INSTITUTE OF SCIENCE AND TECHNOLOGY 

(72) Inventor: 

KANG, SEOK JUNG 
LEE, HO YONG 
LEE, YEONG U 
(30) Priority: 



(54) Title of Invention 

SURFACE-MODIFIED ALUMINA-BASED CERAMICS AND PREPARATION THEREOF 



Representative drawing 
1600 



1400 



1200 



1000 



T 



S AH 



S S 




s s 

+ 

s s 



Ti- 
es 



SS^I s s 
Fe 2 03-AI 2 03 



Fe 2 03-Al2p3 
^ s s 



Fe203-Al203 
s s + Fe 2 03-AI 2 03 ss 



3 S3 s s 4 ga s s 



(57) Abstract: 



PURPOSE: A surface modified alumina- 
based ceramics and preparation thereof 
are provided, which increase short-crack 
toughness and adapt to a conventional 
ceramic manufacture line by adding a 
simple heat-treating process. 

CONSTITUTION: The surface modified 
alumina-based ceramics are produced by 
sintering AI203 formed body containing 
Fe whose content is 0.01-20 wt.% of 
AI203, being calculated in terms of 
Fe203, in a lower 02 partial pressure 
atmosphere(N2, 5N2-5H2, H2, etc.), 
followed by heat-treating at 1 000-1 600°C 
for a few min-hrs. in a higher 02 partial 
pressure atmosphere(80N2-20O2, 02) 
than that of sintering. 
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g igg &^DIU3)| ^SXIIg A^g^OI feg Sfl?IO||AH. gxHdltfSSM) H33HS 

Si S^8fb S§3f 3011 2JSI0I St^OILM! 9^, mm A)IE|9^0|| aft 30|Cf. 

S VSODAI gtoiy HESJHS AH£f°4^2| sag Fe §2J S^fllB SSSIfe @i an 

X1I« aOS|2£ tt^&STOI £91 21 (lb. 95N 2 -5H 2 , H 2 S) Oil AH m D.S.CI tk±m&0\ feg g 

9I3|(80N 2 -200 2 , 0 2 S) Oil AH gxHdlslfe 0|ipCH£!Cf. 01 Oil °|SI3 01 14311 XHS2I S3 Oil 91 

015! gJ3||?£M ?IAIfe 9gAISJ°SJN. 0|A||2§S«0||AH°J 2JSS g£!AI^ 4= 2iJH S 

SI bl2^ §xH£| S§9§ ^3|5|CM 3|^2| ^a D | U ^01^ flISSiejOII 3S8I01 SIMS *M 

4*» 4= Site 2iC1. 



£1 



SMA/ 



s. is s*pi mm mx^^\s. ^21 eiaois sssa mv°i oiaussim uEmt a^soici. 

£ 2i=r tt^eetOII COS AlA-FeA 3fl°| &EHE, : (a) 1 (b) 

( 0.03 3|gr. 

£ 3(a)te 8IJI0IS0I UOILUI §51^2! BWOIU A|I5>°^°| 0|A)l££| A1SOI3 (b)fe 

S gj31IOISS°J 0IAIIS2! A12 0ICL 

E 4fe HS5H§a JHS(I )£1 3gX| XHS(D )2| Hertzian SrXISIgOII COS UEIUIfe 3EJI 

— ■ 01 31 AH /»fc §!* 2gOI §S£|fe gJ3j|8|gS UEfyj. 



msoi ^mtr j/^ m n mot°i mavis 

S iSS ?ii AflEfe. «g IHS^ ya| Af§!E|fe &*0|143|| A||e*°'^°| sss °i*«oi AH^~ 
U±!SS 0|g§} miOlg §2, ^gj^p, ¥g JSW^SJ g= S2S Lift Sain 

3^2i fi«»aoio. hboii asoi sxhs 3^ ms°i 3s°**sisT wjsi *a a«afii 

OIAIRSS H\0\6l(H Af|£|°>^S 3S}8tB|fc gl^fe -ai Hzl . t, S q W » Q °, X l^, s 

JIh^^ 1 8 ^ ,5 "= § - »*oiujii aE ^ s 3a£|CH SCf(E Oorre 

and H. Hubner Alumina: processing, properties and applications: pp. 74-192, Spr inger-Ver lag 
Berlin. Heidelberg, 1984.1). oiX\9} H\&^± H^£| feg *go|| ?|e!& g^t^as ro;ffl& nap! 

?f£EX1SPI gJCHUXI SJfer £&38r4(fiaw tolerance)0| gfism. e«oHH£ 

B^(monolithic) Ail£1°J±0IIAH°| °J3 i^Sffe 3>Kin(bridging)£1 Si! (pull out) M<32lOi 
SO. flag feOI?| flSKMte 3U 4=11 fedlia "ha Wvvake zone)OI swot KQ 

EJ3I0II E2J5I5E* D|>il-?2« «IW6H0f »Cf. f ^ w 

3£IU 01 2f SOI 2SS 0|AHI-?2°J XHSfe ZJ 2i g«0)|AH2J ojai g^- ^8 ^ o J2iX | 0f =, o, 

^k^, £f?-»*J?t?5 ^ ^ £ S011 21 e 0|A|I5§ §^01IAH°i eJ«(sho"rt-c7ack 

toughness)0| H±o\7\ Sfe 521 was 2iCf(N. P. Padture. C. J. Evans. H. H. K. Xu and B R 
Lawn, Enhanced Machinabi I ity of Silicon Carbide via Microstructural Design, J. Am Ceram Soc 
78[1] 215-17 (1995)). Olfe O|Afl3a0|| LHD|2^ XH6K HIS SI- §2| xg^oj qga 

4 s & C| . *" 

asisi eis, moles, nis s ¥§°s g^g e<= g=Ai?pi ^skm^ 

^ZfSI SSOI ^DSf^ «fi»0.3ISfi, « S p^oj ^g^^ Alffi SMOB S» 

essiJii gas ?s§ aa. oeiAi mm xhs°i s^s is^^iaa seS ml 

= DIAiiaa S^2J 2^S Eh^A|3PI 01SQ 



SfllSI SHSS ?ISHA|fe S2S S^2J IHS^I HS21 XHS LH¥OI| ?|x|o|fe -i 2 s ° 

^!, § l S ^ la ^^^^ ™2SICf. ZJ 2i ej^OI S 0|A||^S2| XHSdl Ql^l^g oj^o, fe g n 

sgoiu 3s§§ sasaa o,^ f mwss, eim «^ soi 2¥ Afg 5^011 q V e g«g" 
^xi^i a 30m. m& xnse m nasHot ^ go £fe ah^ am mm 2&011 ?|oi S ij= SS 

3#s S o^Aii^fk §0 ¥3,fl ' e2 " h£J 3,10 ^ mo] OJlQ - om 5301 ^ m 9X1 a.sa'alia 

& iss oiae §§ 3eioK)i, aaa lh^si axia^i^ =^shi&j- ss°i o,^ g^g ^ mA , Bl a 
f^JrS yv&s-* szf m^xi^i- gife aa§§ a«^=«oiili*h oj^f 

01 ^(chemical ly induced grain-boundary migration. CIGM)S ggSIOf ggsfe j§ e»og g f 



LHV£| gJI135|fe ggjmXISt S^o, OJ3,, g^g SHAI3IHSAH ftZh 3||S^E^| 

? ; ot ^ &«/^« mrnxuy a- asii a«^g«oii 21 e gj?iioiga^(chemicaiiy 

induced grain-boundary migration, CIGM)S ggSIOI ggSlfe Jg 3 tlgog srp c t 2 srs^ 

sasoii 2j& s 3ii 01 §011 simoi aaoi 3Hga g^oiu Aii£f°'^o) &ss e^^og a oi i" 0 ,Q n 

SOU 5S]«iSB AIS LH¥0IIA|21 SOI giEh^gJ H4^gx||0||AH UEIUfe ^^^ej'gJPjl^S 
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at am mo\B 2ij\\ egfi imu. mo\& ej:»i ^p2§ si ssi ssaisah e« »mmi 
J3ig 21 ?nu gsoii sim msjejs ssoii msies ~ci. sixiei ffls sa°j T lawioi »eoi ai 

W^IAj »^?SB|0H 2|§1 2J3)|0|§g 2§£(solubility)^ 2lg §a a»3| XHSOII Hg£|3HL1 0101 

ugaomg §a man umxiuoig a«f«o S g^ngi 41 eh si an sssixieoi »s.oi= is" 

<&£1 *6»SO| AHSg ii 41EHS El 59 AH ^CHU^I SCI. 01 S41S Sm*!eJ axi«§2^= B 

£i §31ai?ii>, mns3,| oigsig ej3)i fioii e^°i ig ^221 g^Nspiig gsisixili sgoi 

Clg AHSS 2gSi §§offe S410IC1. "~ 
g^OIUO||AH°| 2J3)|0l§g Cr 2 0321 FeAS IISI^S 8101 8101 2!^EI0i g D e* = rj|L1 ±SSIS 
CrASEg Fe 2 03 MiOl HOI SxH£|8|0l ga§!4:* Jl^og HSA|3|»U, 0101 2§S gSSJ^S HI 
X)U313)I 11 Oil £J 3)1 01 §01 SJOlUg 301 51g@C1. *o| FeAS §S'i2£ AlgSlg 3^0||g g!H£| 
IS llu^SS^SS'^/llsoria - ffl ^ (spine,) §£J *» 2 ^ ^SSOI g6H£|o7 6I3U0I 

ej:niois°i ;?§^g g^Ei^ g§o| fesoii uiaieta. oisuixi°j saiois a^oiiAHg uun^j fes 

§S2| ggg S316DAH aUSI S3131 CH¥gO|C1. SHI 21 1^25 »*DIUO||/Hfe FeA^I §)31£ia 

saoi A181B2 as gi°i Fe^i S3i£ia m 24101 *jeao) %t^j[ kioia 4= 2112 ejxigs 
s Hi oi si ^ 1 011 oiagoi nsci. (D21AH 3i§°i ajg Feg §^8ioi ej3iioi§si 3 

01 gfislCI. 

XI^3J1XI » g1SX1M2| a?0|| 21812 3141 ^g Sltf #EH£2| S31XJI S3H4 gEffsl §011 HI810) 
SxH£| g?)3|g dl^CH m U OH*? g ej3)|0l§2| ?§<*0| sigtlCI. FeAHJ gs= £ 22| 41 EH E Oil AH 
. £1 SOI ±Hg£21 §XH£I tf^SglOII CD51 g6HE »0P1 DH¥ BP. £A|0||0||AH at*§1 

1500-COIIAH ^ig°10| 1 3|£roj o 2 S?|3|(E 2(a)) Oil AH Fe 2 03°l g6H£g °f 20 wt% §E0|X|B1 
SOI yOlSOII ©SI il^SIOI 0.03 ^ISOISKE 2(b))0||AHfe AlaQaOII CH& Fe^ gSHSfe °f 3 wtXOI 
CI. & ^SA>M2| a^CMI 2I81S 6i^SS10l 0.03 ^IgiaCI Ol 95N 2 -5H 2 S?PIO||AHi= Fe 2 032| g 
SHE^ 0.02 wt%0|$offl, Ah^-o^oi at 10 " M ^|ofo S c H u° ^ go| 3 |o||A1^ gsHE^I CH H^Sf 2 
2£ 011413 CI. 

(IieiAH, OH^ g12| FeS ^<yA|^j 41 g III S bl22| ^4:^2101 ^g g?|3|(N 2> 95N 2 - 

5H 2 . H 2 g)OI|AH 4ig810| 2J3||0|| g|012| Fe^l SIHS13II §1 = , 3MC1 £h£Sg10| feg M?I3I(80N 2 - 
200 2 . 0 2 S)0||AH ^»£I812 gJ3||0ll SiE! S0|2| Fe^l 2JX1 LH£ g8H£ISAH OH^ S 2J 31 01 §21 
01 5fg8101 01^ ^g §12| Fe S^ISE XII 241 Si 01 H=l3fl £ 121 Hg 2J3||?S2J g|5||0|§SS °i 
S 4= 21 CI. 

m. ^2A| a5B0||fe Fe^l M 2412| SEHS ^IH812, S»£|A|0||fe ej3||0|| °te Fe^l gJAIUS IHgEI 

sife saoia a^iioie* gsoi ^i§sici. £ 221 41eheoii 2isis h 2 s^ipisi aoi <y^^eioi 

01^ 3^ Al 2 03 LHOII FeA gSHSfe ^SgEOII nj£t D = j|Oh 0 .01 wt% 0I810ID1 ^4:^2101 feg 

<^4:M?l3|0||AHfe et 20 wt% 0I810IC1. H121AH FeA2| §fO| 0.01 wt% 0141 20 wt% 0181°] rtg, § 

XH£I g£21 g?|^|0||[[iei 2J3||0|g#S 4- 21 CI. 2^. g ggOIIAH FeA2| §^1g¥l§ 0.01 

wt% 0141 20 wt% 0I61S m 4= 21C1. 01EHOII 3|#g g ^S2| ^ Al 0)10)1 AH gj g =SI MOPI 

91810) 0.156 wt%(1000 ppm Fe/AI)S 61SXIE1 Fe^ gfOI 01 feEOII ^SIEIg 3° QlUffl 0.01 wt% 
0141 20 wt% 0181012 01 S SE ^IfeolCI. 

£1*1 ^§^0|| 2|§1 2J5)|0|gg g&iajgi ill volume di1fusion)0|| 2|g1 gSSCI S&! 

yg gEOIIAHS HIS giCHtf 4- 21 CI. «*0IU3II XHS2I g21 Oil SI (thermal etching)g ^xH£| 

g?!3|OII CUS1 1000"C0||AH 1600 "C S^IOIIAH gEOII Ciei 4= MOIIAH 4= AlZlgei SI8HSIC1 ^^Sjog 
S21 OHSOI SJCXfel §E2| gEOHAHg ej3)IO|gOI aolU^II glHEIg 1000t;0||AH leOOt A10IOII 

AH gg 4» 21C1. H151AH gxH£| g£g 012H2I aA|0)|0||AHg g g1g2| ■§§ SOI^I 91810) 81L12I 
g££J 150013 S S 21X121 01 ^S2| §SH£I g£3l 150010011 ^ff£|fc 3S 01 LIU 1 000 1 CHI AH 1600*0 
S9I0I2 CHtz g£U ^IfeSICt. 

0181 g ^§2| mgg aAlOIOII 2|oH ^Xl|2jo^ ^g812X1 Si CI. 8PI2I aA|0)|g g ^S2| 010IP 
OIS E+41 ^¥01 LI 3)1 Oil Al ^§810) SSii §41AI?J aA|0)|0|C1. 81X101 S^OIU ID S Oil AH g FeAOII 
21 51 gJ 311 01 g S41g l'2l 4= ^¥0IU3II ^gHHSOIIS. &g gfgog g ggg 

Slffl. I1S1AH OieH2| aA|0)|0|| UEIbh H¥OIUO|iei ^5l£|g 2g 0IU2 W^DIUSI ^HXHSOIIt ™ 

gaci. 

012HOII P|#a g US 2| AJAIOHfe AlA-FeA^II 41EHE2) sgg 01 §810) 0)|A|&1 J££ ggS] }|g 
0101 P 01 g S22| ej3)|^5g ^&15)oj C1g§x||oj Tifjaoi 2J3||^S2fg 01 = 3)1 E 1011 AH £1 HOI ?| 

oia em oi o\M\Bm 3^011 ah 21 21 * m e^iAisig aoici. 

taSIAH S^D|L13flO||AH 11§1^j ^§^011 2|§1 ej3)IOI§g i°g 4- 21 g am §31X11011 2| si- sa * § 
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SOIIS ?IS OhOICIOIfe OmiMsL ^mJ\^S\Q. =, Al^-Cr^ aiSI S?, ¥ fflSfe VMS us 
«• OlSCf. *j§!§1 °f°| Cr203 g SEJ|S 83I8IJIU BXHS| g = g B»A|3|B DJS^JIS 

*i*L 0 I*f $1012 gjaiOlggg 2g 4= 9JLH. SE& gj^S 2S1S SJ& ejg §2 S3f « 



( AlAlOy 1 > 

SMpDIU g^OII Fe* Fe(N0j) 2 9H20 1000 ppm (Fe/AI) 12AI2f OIIB S13§0||AH a&| S 

H8121C1. 259 ftBISIt- ^CHegf(5x 5x 21 mi)2S 3>S §£°| o^o^ saj3l s 

200 MPa£ UIS94>8h Siofaa. 8O0X50IIAH 2AI21 81± * 1500X). 95^-5^ €h30HA| 3AI21 riTsolS 

ci. 3^1x1 oiAiaote ±§aig hsoii a^iioisse ssaopi ^ishoi isoor, §:>i s^piohai 1 5 
Aiaseh ax-iaisiaci. sua sspioiiai ^ 200 sccmss ^nsfaa. 



( UIjSOU 1 > 

gXHa S§i ^§g?|3|(95N 2 -5H 2 )0||Aj ±JA|S1fe 2! 0|fi|OHt ^A|«| 121 gg§! 52o ? AJAI3121C1. 
^AIOII 131 tll20|| 10IIAI £g S31S 3X1 gDI32g &S61S, 4:g g?PI21 SS §^:>I(95N 2 -5H 2 ) 

oiiah mxmm Aie(t)iJ2oii i)g sm^e! cissai oiaiissis eejci. (e 3(a)) suiej- ^§ s?pi 

SCI £1±M210I feg Sfl^l (80N 2 -200 2 )0||AH SxH£|§1 A|B2| fiSOJIfe 2J3II0IS#0| §3301 £ 3(b) 
21 SOI gJIWOfl AHsLir HgSOl §332 21 311 ^23>1 *'£*J0|J| SfH ?)0i5! ?ii Di^U mO\B 

a 3ii eg am s^a ^saisiai as" anion xis8ife ohlhxis ch s^g gztsct. 



( Alt! Oil 1 > Hertzian 21X1^8 

^AIOII 121 as 8fB2S aiss Aia§ gxldl AICHI thermal groove* JIIIHSPI ¥18101 l/« C10I 
01SE IHI 01 ^^(diamond paste) S 0|A|I901£1 m 3.18 mm°l WC §§ OlgSICH 500 - 2000N 5lg2 
S Hertzian if»^g§ 8121C1. as^8IIE(Crosshead) ^Efe 0.2 mm/mi n°S 8121C1. 21X1011 218101 

®2i i$2i§ s^soigo^ agsiap. si^eii tissife gjixisigs m?pi esis ej 

3101 59011 2)31101 = #01 1IS3 AIS2I 3^ 900 NOI2i°D1 52*011 2J3||0l§g0| sssixi ai§ Aie 

21 700 N0I2JC1. = «i 2)3iiois§oi tss s? 200 noi gpisisci. 



( AISOJI 2 > Vickers 2tXMyg 

Hertzian 21X1 4!gO)|A)21 SOI ^H|£J AIS2I 59011 2 Kgg°| 81§o^ Vickers 21X1 ^S2£ 2JSS 
^SSiaci. 2!3||0|=#0I §S@ AIS°| 2j S = 3.43 M Pa- in" Z S §33X1 SIS AIH2J 3.12 MPa- m" 2 

eci sf io% s^isiaci. 



( AIBOII 3 > 3£*§ 

^AIOII 121 KS°£ fll^e Alas ?1E^§i ^HSIOI 3x 4x 16 mm JlgSW 2t Smmm 

mm 21 C10I01SH IHI 01 (diamond paste) S 1m 7)1X1 DIAII2Dh5H2 45° 2A|£IS 31S8ia 

CI. Inner span 1/4', outer span 1/2' »^0il/H 3S>:S|| = (crosshead) 20 mm/min°^ 4§ 3§J!^ 

e# ^ssiaci. 2121 8?H2i Aie§ Aissioi seats ass assiaci. ejsioissoi 

2IEfe 434± 33 MPaS §^£|XI 81^ A|S°J 449± 47 MPa 21 SA1S1 SIS SSC1. 

gf£X1o1 ^Sg 4§ 5§i AIS21 SS 33|S ^Igeh AOS) 0|A|l9ai90|| 500 - 2000 N 81 

m°S. Hertzian 21X1 ^» ^ Sieoi ^ISHXIfe §21 3§J 4= 21fe slow crack growth S21S MOPI ?| 
olOI ^1^§1 mm crosshead ^E(20mm/min)S 4§ gSilE AlgSiaci. 212^21 21X1 81SS 33H2I Al 

as Aigsis2 ui2is ais°i mmmrn &§i^oigo^ aieisiaci. asxisi sai^ e 421 sci ^ 
mm°i Aie ?is nisi :hss soixiei 2jsioissoi §ss aisoi g^oii mti ssi 

81g0| 3\M C-i 21X1 SlgOIIE HESiS ^X|8f2 21 Cf. 
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1 

fl3l(80Hra%. %S)0|/ri flfla«t- °|8H tf*0|LM| AII^-SI oj° 0|§ n^/^ 

»« ^§2S ofe HS;HS@ tt#QIU3|| AliefS^o, ° °° 

2 

m leroii such*, a g fi o| 9&8 FeAS ^ Shas ^ tt , D|Lf 

sn= se^H§g! awoiuai Anys-xo, aisgfa, s 

3 

2! J 52 ^2^' S§S 1000 1 «| Al 1600 1 Bflon/rf 4 S0IIAH 4= A|^*e* SH= 

5lb tt*0IU3|| AflyEl^o, xiisgfa. °^ 2s 

4 

£B1 
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